Fluoroquinolone antibiotics inhibit cytochrome P450-mediated microsomal drug metabolism in rat and human.
The fluoroquinolone antibacterial agents have gained widespread use in the treatment of a broad range of bacterial infections. We recently described a possible interaction concerning the concomitant use of cyclosporine A and norfloxacin in pediatric renal transplant patients. We examined the effect of two common fluoroquinolone antibiotics on cytochrome P450-mediated drug biotransformations in human and rat liver microsomes. Rats were pretreated with inducers, which increased the levels of the P450 isozymes CYP3A2, CYP1A, CYP2E1, and CYP4A1. Ciprofloxacin and norfloxacin significantly depressed the N-demethylation of erythromycin by CYP3A4 in human microsomes and by CYP3A2 in rat microsomes. The inhibition was determined to be competitive in nature in rat microsomes, with ciprofloxacin and norfloxacin both exhibiting similar Ki values of 2.0 and 2.3 mM, respectively. Ciprofloxacin and norfloxacin also inhibited ethoxyresorufin-O-dealkylase (CYP1A). In contrast, ciprofloxacin and norfloxacin did not inhibit the metabolism of substrates that are specific for the P450 isozymes CYP2E1 and CYP4A1. Rats treated chronically with norfloxacin revealed no alterations in hepatic CYP3A2 protein levels or activity. These studies in hepatic microsomes demonstrate that fluoroquinolones can decrease CYP3A- and CYP1A-mediated biotransformation by competitive inhibition and that they have the potential to cause drug interactions with agents metabolized by these enzymes.